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0^3# 


c 4 h 10 d 


CH 3 -CH 2 -CH 2 -CH,D 


C 4 




c 5 h 12 d 


ch 3 -ch 2 -ch 2 -ch 2 -ch 3 D 


C 5 


uCi 


C 6 H,£] 


CH,-CH 2 -CH 2 -CH 2 -CH,-CH,n 


C 6 




c 7 h 16 d 


ch 3 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 3 


C 7 




c 8 h 18 d 


ch 3 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 3 D 


C 8 




C 9 H 2 oD 


CH,-CH 2 -CH 2 -CH 2 -CH 2 -CH 2 -CH,-CH 2 -CH,D 


C 9 


uljy 


CiqH 22 Q 


ch 3 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 -ch 2 - ch 2 -ch,C 


Cio 


utfi-Ji 



. u»ljA d JlC n w»*^ C n H 2n+ 2 lA«*bJ! I 4 ) LjOl^aJVI .1 

lUL^aJ^J AjUJIjI ^JL& J Jlj ( pt ) <it,b T) frJLJL*JI y £+*-<>■ 3 

.SoabJ ^^Ci\h^j^CiL^A A 
La->^aJI ^ j JJI l^bjljj bSb in ^ i CaL#!^ .5 



15 



:5wjbbJLt ydLJLJI 

la-J Uaj^ bJI jø IjisJI ^}Ji£3j f b ojib uL^s>il <>• 

. oLUJIC^ja Jl. 



J 
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|»$S j/v««jLg&L* |/JL*JL*< ubL^aJVl : JJL^ | 

^ t^øelt (Ja JJJLIjj ftc £»b^»>XI <>• cAfi^afe# tøV : £ 

. 6LUW&W* JL. Ji ^ Jujj 

J? LSL«^ = JJLc. | 

. r-l-H UbjjSø lLskJ VI JA ^ illlcAf n i |T ~ jjrtt! L» j 1 » 1 ift : £ 



.H l^MU ^ l^JUaiJ ^.L^Lnll 4yA U J obl^aJVl JL»jJ j-ii : ^ | 

t^aju jj^ *aÅ ( vLj j f li»)l ia^DI S GL. i ^ m itVt h jl £ 

. 4 ^jj*atj4 a 3au 
■» ClU^»«l^*At : (JJLc | 

♦ Åji)fr4=a L«Lft _1 : £ 

• 4£)^Vt CAJj^dJt LjL^aj^l ^4 jr&^aJt j^h^sJ ca-Jj* f Jl^CLtU .2 



. fla«il Jbjdutø £uLj)l» : ^ 



( R ) LA^J^SM 

♦ O&S)'*** *>A fcjl» Jjbilt Qjt øU^'-‘ 5 S JL»' j3 u%A 



C n H 2n + 1 (R) >«>)b • 

(JtaJ) «t»*tU «k»*tl JljL^Lt/b 4 JL# ca^IJmU (jl£a&t |(^b ^AMJ • 



JlLi 




jl^aJVI |CM«t 


CH3CI JJm« Jbjjiés 


- CH 3 J;jlj^ 


CH 4 Olljtt 


C 2 H 5 Br J^ljt J-j<*jt>j 


- C 2 H 5 JjjjIjI 


C 2 H 6 jLjVI 


C3H7I 


- C3H7 


C 3 H 8 ob$j*)l 


C4H9CI J-H 3 -J 4 Jjjjjt *"-1 


- C4H9 J-éltf 


C4H10 



J 
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a»£Sjj 

CH 4 olS-M 

Sji 3** OJ *"-i~j <GV ('JUcj t^LJj jrt* /I ljL^9jUI J ta+étjfj Ljjjl^aJ^t! Jji jA .1 

U*»-JL>^ £»b* 

. JjJLi) U^L*a 4 jl IjUJI /.90 ø3^^i *2 

. 4JLLL1I jL^^U Ju» ^ Jl^^j 3 

GbuL£L*rtlt 3"* Ca*-*å g>g&j (lM^ ) ljLm, 2ZZ**J IJLu^^tu j A 

L?Oj)<nntl aljtø JJLmuJ (bep 



,H jbeJbV jØJJlZ Jl 2 : JJL^ | 






. l^lJu i)£*U jlc JbL^I uOfeP : £ 

y 




LAjbU^JI otLfcéJ jdl 

♦ ( NaOH/CaO ^<k*l>)^A j jijsbJI j» (CHjCOONa) 




■ 4yjJI Jfrgcll j ( £o$l^aJI bj^all ) 3»* 2a3^»: 

♦^J «It ca>»jå jrt <i **■ JlcLkJ 5åL« 






. i&JicM jnå> JL cL*u ^sdt jAsdt jrCseJI • £ 



J 



r 23 



01111634555 ■* 







a»£sjj -_ 




H Cx^D^téé ( COONa JjlH*éU >»-VI A» 4 : dUL Jl>> 



C 2 H 5 COONa + NaOH 



CaO 






A 



* C 2 H 6 + Na 2 C0 3 

6»W» 






: £ 



Qlj^feu C^UJt | 

iij 

djtj£c)l Ljtd»j3 ^ Clljlc A^ SjLc Aj£>^» u>ljA 4 : 1 QA LjL^ajJH [ 1 ] 

•J)Ua 11 ^i (jCLJLi 

otøjJa* j ^ Lju j JU3 ( OGj-J! J 0^3^ laJLi* )jb-GjJ!jlc, 

. a< 



f JtG&M*3 (jrUwjLJl^^aJlj (J^J j3Lsb1I JmL« JG tj*u 1 7 : 5^«CjLé»)JLl[2] 

* lAut *( 



<j£« » gi OJ JG V^laÅj^ ^olj^V<[4] 

♦ Jb^sClt A - * l^MfcØbJ (cJ-Lc ) Aj 

. uUL^n Ju£a ^il^JI oalj Aj*>É^ £1 aJic a|} Ui^iS i 



.$$ 



uOLZJi oljJLaJI ^>J>3 : JJLc| 



* f Ut OJ jG V j/wlrf ilj»4 (J^sOl A» 4 4U^1 : ^ 



>$$ SajLJt ^pgUXt AbjJ 1 ^ jy* C?w*Gj åjåjJI C»bljk**4 Igå^A^j 



♦ A^J^ C^-Ji (Jb Jii J jl£a>\ A^ : 2. 



.5$ 



5 jUJt 3^gi ^ AO^ A-* ^ ajSjlt otjtjMUG : JJLc| 



♦ A^LiN ^ j I^0a3 JSl A^j-A* A^ = £. 



J 
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:* 



Ji L^j = JJLc| 



. CotS VI £^$211 Uj*^ » ^Jl qj » l^lsajljj 6^ :£. 



dUJJSjl^Sij^o^Uj^j H 2 0, C0 2( ^uj GbL^JVIai^ = 3 I>>.V< | 

* JLgfcLaU 



CH 4 + 20 2 



A 



C0 2 + 2H 2 0 + E 



M 






. ajij^a f, JL^j 5 j) >aJt aJLA J 3j!>scU ajU*J^U2 tølJM J-cttfu* = £ 






oii# t atj^t u>vauu ~^| 



C 2 Hé + 7 / 2 0 2 



A 



2C0 2 + 3H 2 0 + E 



CajlmVI ^ jl 400 l C 

l*; ~ * 4 ^ 1^ gjUltt Jl. Ju2 *«Vt Ci^k£,\Ju £y* £Jl ***i “‘ ^ ( UV) LAj^od **JI 



ch 4 + Cl 2 
CH 3 C1 + Cl 2 

CH 2 C1 2 + Cl 2 

CHCI 3 + Cl 2 



UV 



UV 



UV 



UV 



HC1 + CH 3 CI ( ±9^a ) J-l** 

HC1 + CH 2 C1 2 

( ) U ^W* 

HC1 + CHCI 3 □ 

HC1 + CC1 4 



ptt-fft y jjJL^aJI o^U3 Q^aUlb g^>j| 
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a»£SJj -_ 



t^JJbclt 4i»j|>scJI X ^ 

4^j ( f I JifcU JiVl > uJLZJI j C^^iull g£t>Jt Juja&j 

. jl^p! j UA>.\ j^i 



tMjA dj>>j ^ J £AJ >4 W; 



UN&jjcJU j 



^JLZJI JiiuJI ob^L« j^cXb uvJUjJ! d Jla (Cjj 



4^tLøcJ 4^ JJI ( LJjLfawJt dj£j ) £* f JibLwJ 5 jrWai» £JLJLu otS Dlitésall *1 

» dJL *tJ |(jldJI 
^LJUotdoLL^i.2 
. ol l^u>l 5x1 



c 4 h 8 + c 4 h 10 



C 8 H 18 3S^PC 
utL^aji 



:otiU»ÅU i^auav t 



3j*J) JjJj^aJf i 1 



1 000 uw>»j a Jtic øtjflt <ja JJju4j (jllJLt x»fc*t3 <j-* 4-JL& 
1000 

C + 2H 2 



CH d 



No air 






. £o Jl»&l jljjj5 J objJlj aj^I x^t c> J o! I>L~JI ol jU*l C^U* 



4?Jjlst4 5 a< II pjJ£+uJJ oj&éaJi ^n \ Jjl J <j £> ^ < UJ . 1V jA 

Jkjte Ajjøj jl 

725°c 

CH 4 + H 2 0 CO + 3H 2 



J 
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otiléaJfrt OGI^# GU JL^I | 



4a\ JJkLuA <J&fcJ utjjtiT njliltj ^ 1 ^ I ‘ tn*Mit (CHCI 3 ) ^JjdJJjJi^aJt | 
. S j£é* oLaj ^ ^ C^j^Ut ^ ^ JLC. oi 



0^3 jjjii -1 ‘ 1 ‘ 1 -2 >«i>J -2 ) -i)bfcjSfb j £AjN*Jj 




•c&bell 1 adVrJt oLJU* ^ 14a uA>#| 






ott-U JUL>jii^ljCF 4 JJU uw^j)U Z\T. ,t, 4 
♦ L)ULJH jjj j lfl ^ySUj CF2CI2 



♦ OM> JUJ^* JUJ^» JjJ£uLå>* jt 






j « 3j^i ^ ^ jl^u .1 
* 2^J>^ j JjIj).<<<.U £\j»iili at p JLgfaLxj .2 
. uUlxy^ j> Jlitl^ 3 



LjCt i^J^Jt (-itj^Mfc* 



»£)alxlt J^L tyMi < 1 * 1 V _ l/V*L<U^\£ _ l/\)L«Vt _ ^<Jblt iA /> 2 > J 



_:C»tijJi>iil jlj^i 



^ ?< Md;Jta^^Vt jOa^i > ^jVt ^ ^1 Oiii^l c-^u 

. ^2020^t^^t^lJi9bL«t^jM«^j^dUJJj 



J 
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a»£sjj -_ 

| i? j i n ii ^ i ~jj fijjj 1 ^ i fi h * v* | ■ *t* ij| jTi* a ■ 
. ob *)! lS HSp uU **11 <£ Aj2 ll** <>i *<£*&:£ 

4? j* jji jjJL^U !vL> Ju ptt *K$)I j* : JJL~| 

.d&jJI LmmJ jJL^aJI ^j-4 i JjIjJI ol£**lt UmmJ U»«l Q*tl : £ 



♦55 i j Ju *u)l ^ ob^-j*!» J^aij :JJLc| 

. uaUlt .^Ujru, . ^juytc^ . 



.$$<I»bjJ*^ld*$Jbl*: JJLfc 

.55 2020 f objji^JiJb : JJLc 

dUJJ i ^ r ,,,a;,ti3 i A^vi jlia^i > ^ J^»G : ^ 

^2020 ^lc <*i l^t JLsbLwt ft**j dfej*w 

♦555 JjJ^i ^b£LU jrUi ^ rtt ..^aI^: JJLfe j 

J**a*)l J ( u»ljL*JI ijijiaa ) jr0j}l*}t £# f JL*L*G 5 jUaH Ljbl^aJi Jj*a*U : £ 

. ot ^ai^> ^ f, JLg£L«J 5 jfr*a5 



qa J^aJ 3Jt»>lj £>.»■«, aljl L«l J&%Lm\ >£»il 




jkjjijjl^sJ! 








^aijuai 








OjJy^aJI ij-wj 




objj*iJI 












uU-ll 
















jb-CjJI 




uUblij^^ 1,1,1 
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.^ttljUlt .1 



♦ l .2 



M (£jAsA&\jaA jd^^tloVaUXb^j = j* 



$$ JmmII Jb)ji^a 1 f jrttl yjL*,vfc« ; 
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^ ^ t* -VajJ 1 -_ 



^jlJLa jiiH JvJU-frl oOjj>£»jL>Jt-*)l 



(C n H 2n ) CwUM ( o* + Jj*l gbSlt ) 



: olLb^ftl | 

W**b <** 0j*>^ olj* C^UJI 




. J*»-J_) JUA ^3) Jb Ljljl^aJVI J^J løft : £ 



C n H 2n 


7T + (7 


US- 


c 2 h 4 d 


ch 2 =ch 2 


u^#( 


c 3 h 6 d 


CHj-CH=CH 2 D 


C&3* 


c 4 h 8 


ch 3 -ch=ch-ch 3 


u9, ** 


c 5 h 10 


CH 2 =CH-CH 2 -CH 2 -CH 3 D 




c 6 h 12 


ch 3 -ch 2 -ch=ch-ch 2 -ch 3 


^rCM^saJb 


c 7 h 14 


CH 3 -CH 2 -CH=CH-CH 2 -CH 2 -CH 3 D 


Uj~* 


c 8 h 16 


CH 3 -CH 2 -CH 2 -CH 2 -CH=CH-CH 2 -CH,D 


ups» !»l 
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J| 





C 2 H 4 (jiU^or^VlI 



J^jlLI ui jviiss "Jl 



>-jW duyj^ji jkA». 5da-ijj ( jjsuuy i > <^L.yi > »ui tij-u 

f 180 imtl 




: j£*jU^ ^ ^jLJI p~j 



JJL^ otui bj.éa.4 J^a >11 dLlj ^aJI J^Ul-> .1 

. ( ^L^ ajJUA 

80 °c 



C 2 H 5 



OH + H 



0S0 3 H 






►c 2 h 5 oso 3 h+ h 2 o 



DLj j 180 Jo-ja Ju£ Sjlj^elb JmIjVI ljCLj j\^a JscI3 .2 

«* 

180 °C 

C 2 H 5 oso 3 h „ C 2 h 4 + h 2 so 4 



J dJL^Ij £Jibu« upabdl uot^> «j 

H 2 SO4/180°c 

C 2 H 5 OH C 2 H 4 + h 2 o 

Conc. 
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^-SU^jll ^yat ji«ll [ I ] | 

(<JJd>^* djd 15:5) øa ob^ajAl UJL*J ( øjjyéa Øjd 4:1) oljlé I4I4 ^jVI iL>U£»j4l .1 

* C?vJL g > di $a ^JL^Vi ljL^»jJLI j J^Ijm 
: Jl4 uLj ill 4^ oj J lj o^J ^ojJlaV.2 

( - UJJ>^ ±i)3^ fi*b - J^V' - oS~M) 



:3i>»VI | 

H 2 O/CO 2 glLj j Sjl >*JL 1 d jO* J^Uj <> »i^JI ^ oLy^.tVi Jju^j 

C 2 H 4 + 3 O 2 — - — ► 2C0 2 + 2H 2 0 + E 



o%dU3 ^ dijli «> Uj^ P J^jjl 4^l^jJL2doLA^tJ-^ 

Ø^a^JJ Uxuu CMadijli d*3j i ITlU 1 " r* (CLj Ca ^ a)l CMajlj 

. ~\x *+ ~a tl*£ajA 



<>!i* dj*-j C^iU»! ^ b^dj : (U^-jp*^ ^U>t) C^j J^li - Vji I 



. Jjlill u^aJVI 6 j^>o J 2-4 u^MJI J J ^/31 JIa ajU». 



ch 2 = ch 2 + h 2 

oCLdVI 

^•4 «4 *■ 



Ni or Pt 



150 - 300°c 



CH 3 . CH 3 

ui^yi 



• bb>4M^aJ øy^jj Jl*^J I øa Jo-lj iJja ^11 £Co*J 4^b yUajlj (J^a 






3$ ^yCLtVi ^Jl JUø)l Jy 2 CA^b^gi Jdft idL* : øj 

J (J -4 J^>*tj J1J-4 C^UI (C 2 J (^b utljljtlj 1 11 ^ II *~ J uvib^l lfl*> O JlAd : 

. ^»-lj J>4 4 ^i £tbti 3-Xa-lj 4 ^b £Uajlj 4 ^ j£^i 6 ^ <jj^ J>* 4 ^-^ 
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J| 



: (Br 2 ) 5U*1*«.U13 I 



i» jlc åt i a,*^ii j^iot i ju f-. t-w~..._i 3 j«iu»y b a u-»._ jfUa 
y b ^ rjj>» uj) Jjw ^ ( s-acji I J ^.j iili jJajtjJt ' a~^tt ) 

(^OUU) ±i>S^ 



.$$ fJjAJI 0*1 Ji>J OJi>^l< jjIj iy* 4*^ £■* £> ^ 



* OjlM (4*^ 6^! J-*JW 2 4 1 : £. 

CH 2 = CH 2 + Br 2 CH 2 -CH 2 

I I 

Br Br 



C 2 H 4 + C 2 H 4 Br 2 q^JUI Jlc qULjI ^ jL>j 2 1 1 




:Sob*?t 



l^L* J^a ^1) QjJj^aJi JLJJ^i^ £jlj ot iJLXV J-a^VI £\&Ubb : £vJ)^b*lt 



(i *. * * '♦ ^ * > * ) u j ^ j Jbjj i*J bj 



.ju^Vlo^o^tJb^! 

CtfiUilt 
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J! 






(HI, HC1, HBr) HX jlJU^U! = ^0 



= tpuatia^fri.lj 




ni _ ru 


i TTPr 


- PTT PTT 


v iii — v 1 1 




1 L I L I lj 

1 1 

H Br 



C2H4 + HBr 



JbtaJVI Ju «u 



zJ^U^L* jruJI j^éaJVt^EOl 



5 JLclflj 



J^uat «> U4>.JXI oli J3UL«jfts JjUL« j\£ JcU 1« ^U»l Ju 



J5SM dji 4^1) cJLéJI OjA <^]j u&Laj 






CH 3 - CH = CH 2 + HBr 


► CH3-CH-CH3 

1 




1 

Br 




obl* J^JL*- 2 



>*i>J 2 OJ^ >~J 4^' d^j^JjL) C^U?j Jlc : JJLc 



S>A <*ll U^>JL> JU*1I SjA 4^£3 £~>. k^aJt^jU 3 JL^ii |C3 ^U>?lo*:£ 

;4 iuJ + J-jA Jd&l ,:>jJ>£=jJt 3) i 4 j)I S jij JJ^JD -UA >L£»VI <j>j£>^J! 
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( cUI SjJuøJI : Ujtjj 



.«jUa-J^c ji Wl «Ul ^iU>j 

.S Jic. 

.$$ (j j V) $) JL* *ølt (<w2 : JJLfc 



v Uux^ CJjj^j »Ut «# \a*3&S U^D Ju^t usJ J^P : £ 



. ^JLIjV! LSU JJbu 






c 2 h 4 + HOSO 3 H 



80°c 



: yjpLjVI ^11 u>åU^I .1 

C 2 H 5 OSO 3 H J^jf oULjjr^a 



: uw^JL) JU«1I JJLjVI otu> ^Ut JJbfcJt .2 
110°c 

C 2 H 5 0S0 3 H + HOH . C 2 H 5 0H + H 2 S0 4 

~ tj T t ^ n ' ^/fi il 1 1 1 1 1 j ^ 1 n 

H,SO 4 /110°c 

C 2 H 4 + HOH > C 2 H 5 OH 



: Ju l> 

JlfltUt J <£)j>*sJI JIsbUI (JJU Qjfi 



^UJJbu 


110 °c 

C 2 H 5 0S0 3 H + HOH » C 2 H 5 OH + H 2 S0 4 


(X>t>3.JIao 


180 °C 

c 2 h 5 oso 3 h ► c 7 h 4 +h,so 4 



_ - . r xx , xxrxxx H 2 SO 4 /110 °c „ „ 

djJUA C 2 H 4 + HOH » ^ 2 H 5 OH 

Conc. 

H2SO4 / 180 °c 

*U£>i c 2 h 5 oh » : 2 h 4 +h 2 o 

Conc. 
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JI 







KMn0 4 

C 2 H 4 + HOH + (O) ► C 2 H 4 ( OH ) 2 

i$jli Ja*vj 






: j^b uw«<qJbt j 

6>U! <# ( Jl* ) &« *>M <> .1 

♦ Jj)^" 1 ^' ? I .2 



: JAJL>. I 

•» ♦ w** «• *« f «♦ i 

LA-Jk-h>jj J ua iajljj AjSt ljIjL^JI )ta jy» (J* dLXI Ju^CJ i/%juL« 5 åU^s» f JLafaLtU 

♦ gi 3 uttjjJb fr W y 
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1 . 5 ! j AOLrtfl ju>ti ^^1 

«F4* 4» » V W M «4 f W M | V«4 «4 I 

: ^>5^1 

IamJ ^e ^^t>uLl Jt olibtl^J Jjlst* (Jb U4I4 Jb^a jl>*b 



U» 03® JjW (d Kjl 

UtfPrfN 






( WaUXI + ) 6jUt (V-*-c, øé3^ £ 






KMn0 4 


□ 

ch 3 - ch ch, □ 

1 1 
OH OHD 


^**3 - ^ll 2 “ 11V711 T \ V f > 










(dL£UiJJ Li) dJui^o^bj^ 



: (jU^yi J-^asti ' fi^-i Jj*r^-i tl Jj-4 



H 2 SO4/180°c 

C 2 H s OH ^ C 2 H 4 +h 2 o 

Conc. 

Ni or Pt /150 - 300°c 

CH 2 = CH 2 + H 2 ► CH 3 . CH 3 

♦ U^Vt 4^1c <JL^a 

180 °C 

c 2 h 5 oso 3 h .c 2 h 4 +h 2 so 4 

Ni or Pt /150 - 300°c 

CH 2 = CH 2 + H 2 ► CH 3 . CH 3 

. ij\X : å\ 2 i 1 (J < n“r ) LÅ^ J j <* I : Jrf 

H 2 SO4/180°c 

c 2 h 5 oh — c 2 h 4 +h 2 o 

Conc. 

C 2 H 4 + Br 2 » C 2 H 4 Br 2 
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Æ 



♦ jrdljVt 4yl^ Ji ^ V> lL^ ^ y LljVi J j T^- t t l 

H 2 SO4/180°c 

c 2 h 5 oh > c 2 h 4 +h 2 o 



80 °c 

c 2 h 5 oh + hoso 3 h * c 2 h 5 oso 3 h + h 2 o 



* UW£>Jj»L*6)t (J-ji-jVI oUjtj\^a 4^1^ SjIjpsM : j-» 



180 °C 

c 2 h 5 oso 3 h . c 2 h 4 + h 2 sq 4 



.S$ J j^ J? U^VI <J*aS6J >- å . r £r> <>• 

♦$$ JbMM^ajjJL^I Jjøeéa ^l£ w-,- a Jjftéa 

: J45JI 

H 2 SO4/180°c 

c 2 h 5 oh — c 2 h 4 +h 2 o 

Conc. 

KMn0 4 

C 2 H 4 + HOH + (O) ►C 2 H 4 ( OH ) 2 



A ol ;L~JI objy ^ aUt Ju^J uuuU 3 f Jis£~u ^JJI : JJLc 




* ^Aj LjljjJj \/Ck£& 4^!^ 
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UaJ-c^lJU ^U^.o uiL^p>« oUjj^ ^ jru^a 
♦ 5 J^= ^=t>^ WSé» ^ 3%»^ &>?“ 0^3^=^ 



jrU^ &>*“ ->«A»M 



.j^*-*a)l ^> 5 el! :>*$J>tl 



:^UVbS>aJt:Vjl| 




♦$$ <Jt 2 L«j^»Å ^4 LA^L^yij dj^JLJI JLaX >*mÅ : J^/ 
.M ^U^(^VU> 4 »otjk^^ : ja 

1000 atm 

: (^1 ^jJI J^UIU 

Sji j jJI ai» j,^ j Jo-j ijit jJIj ,,,-jfc.-.". .1 

♦ ja- U$i^J| Q3i>éa 

SwUfeUj IxftjjJ SjjcJI bjbji^=J| 3 ;J> ^ y .2 

. J- 4 -J 3 JI u)ILj>>- q* v^}epø £u j ^ »£ual>»l 
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IfjMj&Jjtåij Åibjll m IfilÅuiUJ uUJill uI>dJ$/ gASjJ Ål A 


4jU J SviUtfb CH 

. dLl^VJI 


3 - CH= 

1 j CtLbdl j 

^ H H 
1 1 
C- C 
1 1 

^ ch 3 h^ 


CH 2 ^Ujj^ 5j^Jb(j^gIiJLj 

Abt*éJl <Jj>* Jlj 

n 


' P-P ’ 


( J^lA ^J)3i^a)CH 2 = 


=CH-CI 

jJt j 

» Judl ojJji 

/'- ~~ 

H H 

1 1 

C- C 

1 1 

H C1 
v_ ^ 


S >*b l> 5^ >***# 
♦ ttt* J <£j* Ajb j JviU»Vb 

1 <j3> JS-Juj 

1 dULl (4-jl^lj^ J ob^jVI 

n 


P.V.C 


j^j^U?bCF 2 
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V 


=CF 2( ^L 
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>11 j (ju~ 

F F ^ 
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>1 jL^ii t^b> Sj^b <> 

aJD ^«aULj Vj SjIjJcJI JwtdbLj 

11 ) 4j^Vatl (jjtjl ^ 
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ig>Lj>i^j i fill <* -C\ Ca-JL^ U^^cltJL^ ^Aj^ga^^^j^ j^jChS 
. 3>UJIC^Uc c ^ y£~2j2SJlfiSl JL>^I ja j 4jU*« t UIJl4 



HOOC-^o)-CO |OH+ h| q-ch 2 -ch 2 -oh ^ hooc-^o)- COO-CH 2 -CH 2 -OH +H 2 oD 



dL)U*& Jfj^aaJL^ (J^LJLjVI 



(jj^^al jJI uåUI 



: Ji^J I L»li,)U^iW<t 



F F 






H H 




H H 


— C— C— 
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L ch 3 h J 




L Cl H J 
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-.r.VI.-.lj .y, J ll£ ) .-.-, J ^--U,-,l J .,b;l»u 1 ^ l ^^- ,l ~,' -^V-/ j- 

: CÅiu^yu 

CxM-i • 

Oll # ! JJJ lé» (i 4U32a . 

:J^I 
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3 



(C n H 2n . 2 )^UJI^u^JI , ^! + JjVI^I-oUJ^VI- 



GluléaJVI ) oU-JLl^Vt 

*♦ / 4* 4* 



] 



JuøVl Cå^j^Aj £dajjj ^UstS uOLJL>Jt Ca^jIa* Ljjjjji>^aj^) Ju^Jt ^cj^9b« 

* ^ySL l^LXJJI SJuJLm uw^J) 






♦ uum (S ill £)\Lp~* u ht\ ^»**U3 C 2 H 2 l(plj £ -\y* Jji 



C2H2 






J[^Jbb« 4.«.4iiv Jyj jbJI CaC 2 ^j^Énl^aJI JUJD^a ^JLc ^UJ i^4J 

£j (PH3) uJIJV i dd^UdLlljj^aJi jdXA^ <jb jrffbu t iULjj^a 

♦ 4^>^a ^ <>• u^st5b)l (H 2 S) J>+L»ji£a 

CaC 2 + 2H 2 0 Ca(OH) 2 + C 2 H 2 




V « t t j 



: 1400V^jjJj^Jlb 



2CFL 



1500 C 



► C 2 H 2 + 3H, 
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:JU^VI[1] 



UU3 <3j£>^N <3t£H f ^ <£3*^ f- JjfM o*-±* 

2C 2 H 2 + 30 2 £&♦ 2C0 2 + 2H 2 0 + 2C «jUo) 



: Litø| 

ajU» JaUj jlio j ui*>^ Ju^al L.U™ UUS 3 l^ 

: SjtjJfcl) 

2C 2 H 2 + 50 2 -^— 4C0 2 + 2H 2 0 + Heat 

£kij r bJ J^lLdl Sjl>«» r jLj£-«j I JJ 3000' *C JfilSItt ØA ^2UaUt S>l>sJI jL3 

Jt. U faÉ t ’ L^l Jtfifl iJI I JUb ^j Ah UJ 



• ^rOLL ^iués^h u^l lf J jd^l l d 2 ^*t ^(uH^aJI JLJj^s 

CaC 2 + 2H.OH ► Ca (OH) 2 + C 2 H 2 

2C 2 H 2 + 50 2 — — — > 4C0 2 + 2H 2 0 + 



: ^U>V<O^Uj[ 2 ]| 




: \±*X\ Å 3 »J ( 1 ) | 



CH = CH 

<>» HjI 



2 n- upajlj 

2 H/Ni ... ... 2 H/Ni 



ch 2 = ch 2 

u^l 



ch 3 - ch 3 

0^! 



^yLfc ^yfl U2-P (Jb Cå^^Æå (Cj i JJLC 

. S Jl>>Ij CM>->« 

oll^JVI uZJ ~ ~ Upajj 6? ; £ 

. S JL»-lj tMajlj ^JLc <£$ Im 
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: JfiUJI JiJ di JL mJ uIm>j 1I^1I J)_ir._lVt 

♦ y t» JJL^ u^Jb Li y tL^AA 

OJ* JjLhJ CC1 4 £jtj UJlc o^aJj 

d^D^JLxT^l^a J^UUt 



C2H2 + Bf2 



+ Bf2 

C 2 H 2 Br 2 * C 2 H 2 Br 4 



AiV: Jlfc 

*$$ O^iy^S tLjjjiés 



. jrCHøelt Jjj-^ 6jJ 6^ : £. 



.5$ u££M j uu «j 




4 ^ LA5fcj-*4AiJI ^jjjdwGjJI oijbbUyJ J>bfc4 (J& U 4 L* J^a jt>«b dUA j^-i i H : £ 
J^^j*l> 4 J\L*«LjVI (j)^a«J L^ajil jl^s uljbb^ JjJt J() tdl: 






CH = CH + HBr 


- CH 2 = CH 

I 


CH 3 - CH - Br 

1 




1 

Br 


1 

Br 


w** «* f 




- 1 ‘ 1 



■ '"'»■. f -.,--.i uvi ■■v ( -,i-_,i >y>j<^U32 ,1 
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. sju^ j) au Afri ^< f ui ^u»i 



Jll* 



) <>**>- Jl* JU*- Jy*lc 4^ *UI £• (j-ill jVI J^Uj : 

. JISULjV! ji 60 j ( / 40 





r ° H ^ 




H 2 SO 4 40% 


1 

CH 2 = CH 


— ► ch 3 c ho 


tll=tll + llUll ■ 


HgS0 4 


JbJLil Å tt (J^ag^a 


JuJt JdCLhtol 

*♦ ♦* 


60 




Jtiliil 



♦ UO>Åøell Sj qa g£lJ jju*ua j$L ( (JSaui ij ) w^»>« 



: JUA JJLyMii<^t t/\i <i4ftfl 
«♦ «♦ «♦ 1 



: JUA JJCLmmVI S I ^*-ib ( dLJLgeli ) dj^U->VI Jrt»> C aaL-w» 

[O] 

CH 3 CHQ CH 3 COOH 

[2H] 



CH 3 CHO 



CH3CH 2 OHn 
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jiujLtJI jJI 



:UI3 



(i) 



Jk Jt»-jj J 03i>éa olji 3 

4^j C n H 2n £*2Jbe)l C^lxl! SJL^I ^2JL>- J^A 

jl^«« £* 36 ** ^JaJbJ! jr£ oOléaJVI JA ^oJb^l olit^JVI ^3 ul^i Vj.2 



o 

tfl> jLit^yk 
^6^12 










c 3 h 6 


4,2^ jlllu 

^5^10 


c 4 h 8 


^U^109,5°C 

SojUflCM^JVI 




90°C bljjil 


60°C UjjJI 


(■iiMilit 6$^ J^lju 






G 


)Jl>> ti å,+**? JS-lJu 


■ W>LAj 




U ■ .V> 




uoUlU ia*AS 



te 4*L3jVI u^éi C^l uy J^IJG SjtGm^I Uj^I ^j33 



♦ (* 2 rt~ rnt ,t 

U J*UU (jrU Ujjjl (jlIjUj jlji ■■• -* a (jLi^aJk ^l^ajytJlj jl«yJ jl^akutJI «4 

. 109,5 °C«> 



»H 31 JuJlA UaJL^ gljølt y tylbJI gU^UI = JJLs, || 

tj^tL* D3^\ te * Ji-I J2 ^)l 6*£ <J* SjrJu-aJI LjIjjI! tft ■. £_ 

^jUlU Sda*. Aj ^ I il ol jå te ^ S* 03^3 



svt^/i oy j*.ixai o^-e^ou j 109,5 u c > v jæ " z 

♦ i/ut^iJI U^m lajtjj 6*£a£j j Uji 
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^jlJLaj^S vwJUji» JLrfJI (V) 



( ^A Jjl) ^eU-JVI uL^ jll | 
JU$)I ^4 i/yj^ ^jJlg i/',,wJb. l UI j<>U>VI £y* d »«f* 4 uL^J4 

♦ taaljil Jjl oUJ^jCajj 
~^jUx)^C.L^.r| 

Jtjljj I 4 ) fr^.Utt oLpfcUXt J41JU J LjløfaoljJt jdJU ^j-4 ^;,'1 m 4 L^JJ K**" oL^a>4 

♦ Lfc.s!>il Jjl jC*-y (j\>~jjJ r tfJI cP^J uyj >Va.c 

j£aJL>. jt S Jl»Ij ^21». J,.^>„t, ^ Jl^jj ^o>lac ol^ay jt 

. SjujixN 
♦♦ 




. ,^^1 ,> UUi ^ j4jjb.ll >»GljL^I jjji; 





1/V-jjL-JI 




♦ uoiU-VI ifiwlj>Jlj t^jijJLl 




.55 ^UJLaJI £y*$L*Jt l?\a-m^ 1I J : JJLc J 

iailDil C& ^ OajljjJI jjb 3? dJIS j JljiZIyl j £iU>Vb J^ULj : £ 

♦ LA^J AjXI J LA^l^-Sfl 



' 48 



01111634555 



Æ 









i/ifc lL^-at t j \ * v * > 



oljl^ <^J) JJbfcLj ( (S^\ J>x^j A lJ faiU ) <£>«)! (^9tiU 4^^0yi j4&2UI *|>»*j JJLc 

i)j^aJI j tfi>‘Ij j j^^rdtl ddL*l^4Jbl 

1$) oL^a>« 4^1^ J inV) (tadali <jljiaU ^u£d£)l j*U3~tt C^JU^ ^>>•1 JlLcj 

80 — 82 °C £w>»j3 Juc <LJLc J> ^aaj ^JJt jA U*$j L#j SjrU^» £odl <n~flt £w*<Jbl 



rgwuUJfrl olZLlU <> t 2 | 






C^juu>4 Ca>-J A jrU^O JJi^ Ju«lc <^lc j1 ^ ijtljj »J 

: djJbdtt Sild ^u>lalt dl» <^«~u 

Heat / Pt /\ 

CH 3 - (CH 2 ) 4 - CH 3 [Oj+ 4H 2 






au^/Sjb^ 

t-'7-Hi6 | 



jJ^ljlall^ilif J^a2w)l d dldl 

ch 3 

+ 4H 2 



o 




<vj 



Red hot Ni tube 

3C 2 H 2 



* uUdUil + <£>Jo*)l O J^^J = £ 

<^ll#l 5>«JL> 3->>b <> ^LyVI^JjjUl oIaLUI > «Oa J>^J< 4& : ^ 

. bibelt jL^l) J.^.i:JI 3 AU f ji 
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. Jj^iJI jpiu j il! ^å-LJI dijJt åjetm* (jLe J>Lfi)t jlsu jl>.U 
OH 



CsJ 



+ Zn 



A 



ZnO + 



© 



. 5$ 






.^JilxlU JjlicJ J>Lst4 <>U : £ 



( oCJLl (Jj ) 4 $a>*aM jrfcsell gil J&bJI j4aZtfl L2 j ( jj£ k JI>*asB4 



CaO 



l^pCOONa + NaOH — _ 



Na 2 C0 3 + 



© 



( 



Ar ) 




> JUA Sji £jj ^j-4 gSLJI ,j.*£J< 

(Ar)>«jJb Cølj-o^ .1 
♦ (C 6 H 5 -) (jJtJI I Ja .2 



:uw3L*J_)^ ; ‘ LjL^ajXt ^3JU 

CH3-CH-CH3 



o 



o 



C6H5 - CéHs 




oUjjj J-i-42 
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: j^>*yi t i i 



* jj^i - i n I ^ 



OH 


no 2 


ch 3 


Cl 


(°) 


é) 


é 




oé&u ‘ £ " , JL>* a £ a 


♦ ♦ ♦ ♦* * 

oS+iSJ** 


6ri*>^ da** 4 








0*3^° 





. q** |%J LjJlfeji <jjj)^aJt uvfll^ ljIjS p Jbj 




o£+! Ja-iS*- 2 -JL»^“-1 




I 

C1 



o£+i d-** 4 - 4 -JL»^»-! 




cfcé>*? ds-^-3 -jul4^®-1 







OH 

/\-OH 

o 







>»JW 4*^3 cl 
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♦ l) ^ « J 1* f tøjt 03^*4 *-s*$ (4*3 

jI^JI ^^aJb L> JLsJ olcjilll tUJ u^aJ 



OdL^iiW» 2 -JL>3^»- 4 ->•!>* -1 
Br 




C1 



2 - jl»L^ - 1 ->•!* - 4 




>3- J"*-l 6d^J^l _ JLi9^^ _4_ > 4 JW- 2 




C1 




C1 
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yJjjuJI OilfiUi Jiclp 



olja^Sjatfi^J^JU J^UHI if\ <> £vJL>- CjI£» lij 




: <,&*» SOUII J* a^jtl 



( 6 t 2 ) JJJjl t ( 4 ) Ijb (Ji\aMtf>ji) <>j3 oLfcJ^gfe4 :Vji l 















- OHD 




- X (I 2 , Br 2 , 


Cl 2 ) 




(CH 3 ) -□ 


-nh 2 



L*A (jr£léa»« ^ («1 j I <jli £uuL«M ljIc j^øcXI ^ £ua_ 3 *?** t£l 21?Ji»»j lai 

K 4 )b^J( 6 J^ 2 )j3j 





Cfcé^jk 

cfc^ 




tfc£>^ J" 4 - 2 --!**^*-! 6db^ Js^-4-JLii^»-! 
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*♦ * 
JJV 


CO 


-CHO 


-COOH 


-no 2 



jJb J trtflfl Jt»-lj (jl£a y ^ |C-J Ca^jLmJI ljLc ^ J-H 64 CiJ^j 13$ 

( 5 ji 3 ) 




^U:J^ 

Jq2a CLw« 



□ 

□ 



NOi 



NOi 



te) 



+ CF 



Fe 



(°Xa 



+ HC1D 



♦ ♦ ♦ • 
OriL WJJV 



3 -u*i^- 1 



U3-jJ IjbjjJji <J*SMdji) <>»jj J“W C?UtJ^S64 <££so (jJipjlaJI Cft: £ 

♦ tL^* 2^ji) *»-j3 4^11 jiL3 ^JLfc (ijlao 






. djjuM 4 )j ^U,U ^> L<j V i ftl & hi JjLu . 1 
^jUjo AjI L<^< ajrfol <jl>»Jb Sj^su^a Jjl1>Lj 5 f 80 £»>ja jHc^JULj *2 

(j-« S. 



♦ Jy» \/^***j *OV : £ 
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oS^ ^IjisJI 



( ji ju^yi > j^yij c^u»vi ua o^uui 



<I£lcl£S (J*aL> 4ii VI Jw>-ja> iauljD 4*ic jj>J L£±>- *l>^! <>• (*c>Nj = Jlc 
3$ jijui^yt 

: [^i> 4l>& 4^} fcCbo J <jj£«JI 4^ ^U»y I oVLcUj 6V : £ 






@ 

c 6 H 6 

♦ ♦ ♦ 

od* 



+ 3 H, 



Sjl^^/W» f^| 

JJl>> Jy*l& 



c 6 H 12 

4 j <1^ jLt^aA 






jlU ^ mIJLii ( jjéarfJjjJuLil 4^A aJI UJ^JI Jfli*lj 

4y2Jbtll £)L«^a^)t 



:Jll« 



C 6 H 6 C 1 6 £)l i i i ^ > >1 ti tt |Vm\j lAjjuj 4^ jJt 4^jJLa«lt JLmXI q$£oZ Lj ^4 

( 1 ^ 1 ' ■■ 3 JjS ) ^ alv jlw^a AjJ^ i^a 4 ^*mIJLm^ 



0 



+ 3C1 2 



j*b**Mf3*0 




C 6 H 6 C 1 6 o< m i 4 -i il yt l 

( 4 j d 1 *v (jLtt^aJb 4 ^mI JLø ) 
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C 6 H 5 OH + Zn 



CgHg + ZnO 



C 6 H 6 + 3C1 2 u ^** ► C 6 H 6 C1 6 



: J^^jf! U^kUjO 






. dj£U^a £oal <rt~ftl C^ aaI i^J oL^aj»« ^JLfc Jj ^ > '— ^ £)*• I**^t n \yht : £ 

k£>»*i uiC&j^5fc#jI oijij jl (j^jjXji Sj5> Jt J ^Lu/t l^Ja (C-jjj 

: l £li* l j^J 
♦£i*i*)i a 
.SJU2I .2 
" <J JLJjj " L^JL^aJ^fi 3 

. ^UiJLJI .4 



«-^*<iJL*j^»» J»«Lc ^ LjU-fc>»^ll^JI £* QjjjlJI JæIaj 

£)Ji}Ji3t£uLl^( 9 & (j*a»J^ JUA SjA JbSfcli III JljJL» Jujjjl^a J^U 



FeCl 3 D C ' 

Ol +C1 2 HC1 +□ f o 



ø 



uv 






(Ja.3jA.jM 4rtJJii.ll jkA». Sy>3 Jb djjLJI ji**- fc. urfjif)! tkU3 4jJUa2j 

. 3^-iJ-U* ojb - N0 2 jJUIJICa^>a^ 



ø 



+ hono 2 



Conc. H 2 S0 4 
50°c 



no 2 



H ^° + (^o) 
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^GÅt>diatJjLJ)fr3ÆUiJ yd^aJ^Mt 3 ] j 

RX JlJIa jj^mII J^cUt 4j t ^ 

<0&*i i L^ 1 ^ <b* U^J^b« JbM& U^5*U«lJlj 




A1C1 3 

+ CH3C1 



ch 3 




(-SO3H) dLujiJLJt 

dLS j iJL J t oS*4 d&S)**** h* d^ 



0 



+ HO - S0 3 ft- 



Conc 



SO3H 
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|^^aL^ > .^oL5 ;! jZ] 

dLijil— /vjvj jao j <jj3^ jlUI 



. aijii j jjiji 



] 






d-bfrlLJI ,jéaj^>- . Ckseibu* ^JLc LwLJ u ^cU^all oldlalll 

«,ULl 0L13JJU JjUsJI -Jlt Jj^ascU '/ojl^aJl taj*ta)b 



'-(oy ■so 3 h + 



e -\^ ■SOjH + NaOH 

dU^LJI ifj^j J.j^.ji 



■K°y ■SO 3 Na* + H,oD 
4^>aiL^ l j^ u Å«» 



. aQ*A£a^a r 1 * l ^*"^ i. tl _ ( 

. t^JLjjlg ys^t j - [aJlJLu SjLa ja j «L 4 JJ Sjl^aJI (5j JbjJJt *2 




\ 



i=> 



^ijJI 
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|-:oUlaat | 

djJua^* 4 JU j-J U jA j ^c^mJI djJjJ j** 

. a a av.~ at >it ( jjb ) £o jl£ ^ »ut 

^L> (1^ i^flj <■ jiaUi uLj> lj ih .2 

LAJuLJI JbjJflt 

^iajji uuuLit 0 u;r< dajb j »ut 

1 ilalXI oLjJ^cj 

fcJUc. »Ujj 0 ^>/»t a,< 3 

Ujw^j i^ljijGJi 

^vXwJ uj^^aJt (Ji <n rti t .4 
^atQL J} r 

j-aistJI | ViJj LiJbhhM^ ^jtf ^Ht 

♦ > flVlmttfrJLftJU tøL» 




<*L\i)rtl «ntl jrl 4 -V oL^ajM« UuLui j*j22t -^.tt AlatXtU : £ 

(jb^JJD Jj 12JI jJLU ^JLc Jj »agJD (/ojU=aJI laj^sJU l^bslbb* juu £v^3L«£)^ft 
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: l uUI JlXyol 

U £&*\ 3 £o>£o» ul,L^ 3 jru^> uUA,i Jjj)VI ljIJlJIa glS 

: Jjfc UtjjfcL^I 

^ySl^ JD J) i ^ySU^ ( D.D.T ) (0.4.4) >1*** 



tf)^*(Jtll ^jMmD UjJU ^ jJI ^Ja)I ^ = ( H-CClf ^j{ 4 mL IkAmUi 



4a\ J&L+éJ fj->- J (Jj i'**' gJal -Gb (D.D.T) Jl o^ajw* 4 j4<«j T^| 



.$$ 



. -Ul Jl3^I ^ ^jJU! C^LjJI J^aLU! u~o = g 






<£ 3 £Lao l£Lu^>* : ( Jlc )jlya^l S jUjlI iIj^i/ljj ^**ff jjJLJJt juji^ CiL^pj^ 

(jj JdaOJ la £>*0 <3jta£& ((jrOb*M^a^ 5 Juw^ajXI 5iQ,lj ^3ljJI Lb4jjaj ^JLc, 

J^a N-O frkil >» 4^ jbaot oJ^a olJUJI j 3jl>*ll <> 3 jfr^a iu^a 
^ = N J<jj4>^a)l 1^ *n l ^U) (^a C=() u f^JJ d t l t^ClaJ IjJI ^-1 1 (C-> (O Iå j *n 



T.N.T 

03^4*3 oJLX liaJ^t* ^ 3 lall 3 J ^ > ^3 

1 : 1 oéjé=>jU ^i^l U^>* <> 
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å 



d^JL^aJt j***- *$>J J* £-• Jjl*a)l SJU hj+astJj 



HO 




+ 3HN0 3 



h 2 so 4 



HO 




Jj^5JuS<^. 6 < 4 ( 2* 
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å 



^ ^ ’ * "‘ l _ l ^ 1 *_' ~* ' 1 

CJl Lu> ^ ySLi 1 tt JtaJbb*)) f JuG Juu ^ jbsJ^ L*n*rtj. qj,^ ■ ti j^l I jåJI fj^uuj jtjilallj 

. Ljlcju-Ssil (j A <«*) £wLut4 ol^j^øb* 4 j»>j ^}) \juj ljL^bj^I 

ll^a) JwL«J grUM IfrUSJU £4 (/t^UjJtl CiljJJI 

. i I i ^ il l ££5^elt <_JU£j IfrLJLctø ^j^aJ J u^ajJtl Jj-* 



Ji$ + {jl^aJVt |% 4 >ul 


ywbJt yJLy^It 




>>JI 


WZjAJStli 


Jjiii*# CH3OH 


R-OH 


mVj ~i ^ 1 TI 


OH 


J«: ^JL> 4 *éfl 


J>LÅ C 6 H 5 OH 


Ar -OH 





♦ III JljJl»- J uijj JL^aC^Uibj J u æ *1 

y JbdJEJI Jilfe Jw} < j T J^aJ^»fc[?J^i»t*>Xt *2 



dL»J + (jl^aJVt |VmI 


u^UJICÅa^all 




J->* 




CH 3 COOH 


R - COOH 


GJ 2 1 ^-1 jjj ^-1 tl 


COOH 




. fjj * ‘ ^** H ^ 1 J 1 *■ 6*JL3*‘**J ***- O*' ** «1 






♦ (J»C Jllc ,/Ud j ^juj^au i/vJ ^Liill .2 



<JI + tjUsaJ^M jC*4/l 






>J» 




Jlilljj CH 3 CHO 


R-CHO 


UiljLufejJVI 

«* 


CHO 




Cfj j h i *- w V Jj *■ " ' J ~ ‘ 1 ^ i v iU ~ 1 jl * «1 



(j)J + |t*ul 


£w«(jdt udL^a)! 




>>» 




CH 3 -CO-CH 3 


R - CO - R 


CiUjaLt^aJI 


c = o 


jt 03~é=* 










.SJu^SO^Juli j&L A 






Ur A t ,..£mm\ ^ihj .2 









>>» 




CH 3 COOC 2 H 5 


|R-COO-R 


GIJu-V! 


COO-R 


ju«yi 


JJbåj l^JuiJUfcJj ^JLfeCBj^y^a^^Jauj^^ySU JJLau l^J cu Jlao .1 
. »L»JJ Sat» ^4 ljVj^^-i ti y ^o^aj>Jt J^lZj ja< gSJiu «2 

T-3J \3 .-r«t> *• • ■ <~jj — J - 1 1 1 j - j j ij , -itt ri 1 ')jj J ' \ J r 1 ii"" V 3 





VV4l*J! 






CA£>A4bXI 


CH 3 -O-CH 3 


R-O-R 


GUCu?l 


- 0 - 




. dLÅIu jrt«> ij a»j ^4 140 JuÆ ^JLwuVl Jh) ^ ^ 1 tt (j-« *L « i£y>- ^Ijlul (ju t^JLc JirtV) 









>>» 


Åcj^sbII 


ch 3 - nh 2 


r-nh 2 


«* 


-nh 2 
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J| 









cL 



»i ji ■ÅÆJMXA ^JLc <Sj£*bJ yo>*Éa£ jLéajA <>A 






l£jDLøbJ Q^J^^nC ljL^p>* 

U»lc J^£b« >y^j ji ^JLc 




< JjZm y^jjinr oL^a>* (jA 

ni r j i n i j i^* ^ i ji ^ylc 

♦ CMama J_ ^nJj-Lj^JI 



Ar-OH 



R-OH 



^ oV >1^11 J 4 jU£j JJLa | 






*$ 



-- ~ < C.V>L ; jlljC.Vj~^-l| jCjLjJlc | 



Sji Ja« “Jjljilf’ Jj)l _jl (R)“ J-^Ji Z*J**L4 JHa.il dJij : £ 
Ar - OH •* H.-OH ► R-OH 



Jjjj JJLc| 



C,H f , C,H,OH @ C& -» CÆ<OH 



2«5 



6**6 



6*151 
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JI 







0^1 



:<^* £ljil i«J)i <»1! ££>»Jt t»® J _ AJLC •-.■■- '* ■ 



J^ÉO^ajjt d JuJLC 


1 tt 


**»a 


S-iU 


C 6 H 8 (OH) 6 


C 3 H 5 (OH) 3 


C 2 H 4 (OH) 2 


ch 3 -oh 








JjiUUl 


CH 2 (CHOH) 4 CH 2 
1 1 

OH OH 


CH 2 -CH-CH 2 
1 1 1 
OH OH OH 


ch 2 -ch 2 
1 1 
OH OH 




c n H 2n+2 O n 


R-OH 



djA ^ji4i<«i 1 Jm*éi^sJ^JU^)I ^ v£j«4X4 J ijl 

I 

- C-OH 
I 









SjaL-fe* J^jyVi^a 

ol l>a J J>Lu>l ^=JI 

4*— tfj— ^*3 J OJ— ^ 

LA^>45ftXI 

1 


J d U^JL> J-_*A OJAJ 

C^J*49KXt ^jUgfcJ 


5j J_j 
OH>* J 5-L^Ij 

LAAj^Scil 


- C-OH 


- CH- OH 


1 


1 


- CH 2 - OH 


ch 3 

1 


H 

1 


H 

1 


CH 3 - C-OH 


CH 3 - C-OH 


CH 3 - C-OH 


1 

ch 3 


1 

ch 3 


1 

H 


4*^ 

^ - J-l** - 2 


45j*u 


4yLljt Jj)TT^ 

(JjjIIjI) 
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J| 



3jaaJj ™ 






□ 



C 2 H 4 (OH) 2 

J„ <^L3 J jaeés » 



ch 3 - ch 2 - CH - ch 3 

I 

OH 

4£jjlj ^ ijj 4£dl>4 J[i)~i ^ \ 



ch 3 

I 

CH 3 -CH 2 -C-OH 

I 

ch 3 

Ju^l ^i>i 



ch 3 

\ 

CH - CH 2 OH 

/ 

ch 3 

4^1 



IS 






: Jlr# ( ji JJjjU jt 4^ji ) JjT^itl £jJ 



( ji jl 4*Jjl ) + 4rW 



<a 



C 2 H 5 OH 4yJji ^i-jljj Jj** £a (2) 



CH 3 OH 4Pji 4yLl<* J hp (1) 

JjpeJsa : uv^L>- JaJI^ 



di LcaJij (jjj>^ail oljd d JLc j«uu <£ JjUI, 



.JjjIIjI C 2 H 5 OH ( 2) 



>UkJ \ju* 3 to: 

♦V*» | ♦ «♦ ♦ 



O^aJVI <> **»! Jllu 

CH 3 OH (1) 



iyU^lt <Jdjla}t q * uwjjtj«^bJI uwJLéJI Jwu*»Sll JlL c umj 

: cL 
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£ 






CH 3 - CH 2 - CH 2 - CH - CH 3 

1 




CH 3 - CH 2 - CH - CH 2 - CH 3 

1 


1 

OH 




1 

OH 












(j.LTJj Jhp 



CH 3 - CH, - CH 2 - OH 



CH3-CH-OH 

I 

ch 3 
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å 








oJ^aSJI jaM til «lolsJI ^ajjJoJI : ))$\ 



C»Lj3JL2JL1 J^JL» ^ JlJL» 

*4^ 



R- X + K 



OH 



KX + R - OH 



C 2 H 5 C1 + KOH 
( ^jl JJU ) J^j 






4^$ 1 Jij *< ^JLc L S!t ^Utlb : j*> 



KC1 + C 2 H 5 OH 



: (£jjb Jj ~l ^ l Jj LjV^lxtb £L*?J 



H 



CH 3 — C-Br + K 



*** 



OH 



CH 3 

( 4i?jjUaJU ) oly>?j*j>? 2 



H 



KBr + CH 3 — C — OH 

CH 3 



: J^Se^a jifi LtV 



ch 3 

I 

CH 3 -C-Br + KOH 

I 

ch 3 

(4^JbJ-JU) ubi>j— JA;« 



ch 3 

I 

KBr + CH 3 -C-OH 
I 

ch 3 



:£d?5deL< 



: (^Li U*£sa J - ^TT-J Vt J-Jbb QA <-** **» ■ HrtKH 

J3^=> < fJ>J < JjJ 

Ul*L3)l U* .ri>j ÅJ.JI 1 LmwJ JJb«5 Jt^aiSh JLJijJ (ji 

* tgliøfci Jb^aiVl 
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Æ 






( (J>gld!*ti CM åLl 4 ul^l ) Ca-U^I ~ Vj~t^~i tt ,£Wa^-J U^UI jM^aJVt JlJIa jA L*: 

.jjitiJtt.l 

JL^^2-2 
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£ 






olu&iU ( <*AUyi ) <0>ÅsJI åjJuøJI : luU 



: £da>j£cL«| 

. uvAUVb ^jl (jtliJ (J jtfl Ju».jll (Jf^aj^l JA (jrCLjVt . 1 

: (A M ***** 3 Soptt CtV 3^3 U .2 



:^?ISjJUA( 1 Jli 41 



H 2 SO 4 /110 o c 

CH 2 = CH 2 + h 2 o £ — ► C 2 H 5 OH 



: 2 Jtl* 



CH 3 - CH = CH 2 + H.O 

u^n 



h 2 so 4 



ch 3 -ch -ch 3 

\ 

OH 

JjseÉ») JjibjLtf - 2 






ch 3 

i h 2 so 4 

ch 3 -c = ch-ch 3 +h 2 o 

ituv^ - 2 (LyL^ — 2 



ch 3 

I 

CH 3 -C-CH 2 -CH 3 

I 

OH 

— 2 JjuLbt — 2 

(Jaisj^) 
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J| 







i~Vjp ^ i It L^ljtil { ja \ IjieJi 



^jljUl JL£ CDdbul# dlj-« GiV jJs^saJt [ 1 ] 

uL^a >11 U UG U-i>L#i *Ub £>Ui Ul# ^jV! uLé> >ll[2] 

* £ 9 jmJu ft >a Gild 5 Ju#l^ di >4 ^vJbJi ljL^bjXIj CaGLj) 

d*J&>4 U^LJL£ i/o-jdj cUI t-jjJG .jbl^aJVI ^ £>V j 1 ^ I ti 1 flllVtj [3 1 

. lajljD u>^=G <^Ji J j ^t D^Uøli uIcjax» dj^j d)d 



R O. 

\ 

Al 

R o' ,R 





II. 

>0 

H H 



£&j3j*Ul<ji4db$* J 



1 u»Ur3^øb« d Ju& SdLdJj 1 4 1 

. ^LLc£v»»jd 



JjLlÅJl ^ » jJ 




7S*C 


C 2 H 5 (UH) 


I97T 


C 2 II 4 <OII>, 
J > g -> 1 »- jiU,»! 


»0'C 




c,h 5 (OH», 



4^ic (Sjf+s*! (ijiU-dVI U >l*d ^-lJ^taLjA obd ^ #>gfc# 3 (Je/l p sJ Jj>-*4;*l5el! : £ 

t^-Jd Otdj Jj ~l '**’ l tt (j& JbWM^aj^)JL*^)i LjL fcJ ^»Jfc4 dJLC dij L#JL^b J 3 JL^tj ( Uj ddM 



: u*>Jlj^aa ^4 ^Ui tjbjJJI lmm>jI oLJLlJI d Um>> G dVj^e^aJ I c_Gj 



5**l 



(OH ) Jjdb-jli < ( 20H )Jj^ 'i^l 7 (j^Llj^i < ( 30H )Jj >*»»^L> Ji < (60H )J j-**4i 

d JLc di) Ul^aJ j fli »ti Jjljj^iJi JLt^Ji t iby tfM d JL£ ddbjJ 

♦ *U1 Jb uUi^ ^*4^* J 64^1 Gidij J M^-ij D^li ub rj^øM 
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|-=( Ci^Uu ) ^SL^aJI 

_:^)j GV > 'X^=»)I O^lfcUj fr,,, AU 
♦ ^nj^) JU^JI i^AjASfc4 ^>>5J JUA Sj Jb L^V*g^ LJ^AaIaJ .1 

^~ i j j ljj t t~ rj n ^ njT ) M^iliHfn 2 

. Ai^a ££3?eJI Ja£u ££^Lu .4 

.oVj^l**^(i) 

: >"V'6d!3^ a2 (4») 

^o^l^ojJUJI j^LaJj y I^LcUj T.r 

: Jlflll J f jUAj^all Ji* 

2C 2 H 5 OH + 2Na ► 2C 2 H 5 ONa + H 2 

(^Ajji u^b) A t , l t *-»j * j 



CC Lj\|ft-*U| m ni 0 » ■ ■ ■ i 

■ ■ w v wWv l 'VMpMrf JtfMnr • ^JMr 

.ff o J^atSJI <uaa> : Jlc : y»i 

CA^JASb# SjJb jrt>.Jt> JLj^ll 3j* LjUjJ^aJVI ^3 6^ : £. 

J^mJ ^bbiM^s^l djd i/u>li^^ai ^IjJ JUøit 

. JL*ø)l £aA j aJM (j\»-JjJL±å J^jJU)! JubJ J Ck^^iaJJI c^^aaLmK ^Aiajiyt 



♦$$ flji * <U^f jps^aJi C'wirjM»^)l * r^t: JJa : j* | 
U& udsjljJI LfcljJ t J^U*4^aI)l LaI^o/J LAAU- U> J lMj^9(R , () ) 3^ lAiaj|>JI 6^ : £. 

ULu ( OH ) J*a£ J^mU dU JJ J jrUM^awJt £uj£ SjjCttfJ (H,0) 

U^JD^)t 6j^ J-aa L*A J 
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£ 



|^^lT| 

•W^>-« UU 4U^ < ^u5.U røa»** 

C 2 H 5 ONa + H 2 Q ► C 2 H 5 QH + NaQH 

♦$$ JUiMéaijrfjj 4 jJLc ^ 



: £ 



2C 2 H 5 OH + 2Na 2C 2 H 5 ONa + H 2 
C 2 H 5 ONa + H 2 0 -> C 2 H 5 OH + NaOH 



.$$ JjiLLtt y jJLå yJ^Lauo < 



2CH 3 OH + 2Na 



► 2CH 3 ONa + H 2 :£ 



éUJ) il $A ij»»j (jb Ljl jLi&l ^U^VI jV j) ~i — I TI J^liUJ 

2^4 j *ut JjbcJI -U»i^3 J d L^Jj^aJI jao- Jl# 

II J-clflU! 



= i^Vlg = »>^(M)| 



: JIL# 



ch 3 cq |qh + h| qc 2 h 5 



H 2 S0 4 / conc 



ch 3 cooc 2 h 5 + h 2 o 



Sjrjla^^^bl 



. (0 ' 1 1 tt jbcumt £*t *4jUc'jL 




LjLSI ( 4 JJ Lffc * tW 
M 4.M* 



4 4$ilc j^n " ij lill *UI j^n — il ji 4 (£ilc jj.? ^ ^ ^ylc^jUso 



ch 3 co 



OH + H 



❖ H 2 S0 4 / conc * 

OC 2 H 5 — — : ► ch 3 cooc 2 h 5 + h 2 o 



r 72 



01111634555 



J| 



E^j^H a^is yo ,' 



^~QJ fl ^jj Yl r rj n 7 iij T i ^ Til r 2 i 



JIa>» Jlj^j (j& difLjJiéaJi £4 LJ^JH ^itt JéC,U3 

ZnCl 2 jLjjjléa JyL* 

□ 



c 2 H 5 



OH + H 



C1 



ZnCl. 






c 2 h 5 ci + h 2 o 



c 2 H 5 



OH + H 



0S0 3 H 



ZnCli 



^yLljVI J j^^t t 



c 2 h 5 oso 3 h + h 2 o 

Jubb^fl i A» t 

4* •* ♦ *♦“ W «4 «• f *4^ ♦ 



□ 
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J! 






i 

-C-OH 






u)UL9bb4jjjl cjL<jj^a ^ jIj J*L# n - I i ^ ijtl Jw*j£alb u>Vj t -i tt > i n^-ilTi 

♦ d-^-Jj^all jéiASU ijCJa^ 9 % It 

j -aJSc.*J ^ LfcT^JJ JL*ølt S)A *■ 1 - fi ^ ijjtt JbtbJt ^3^-J u> 

♦ (Ji\ JjatZjj 

* CjU v^»>* 4^! ^ &*- ^ Zj* j$L ø^j dl ilj 



: 5U#tu 



MJ 



jrCJl Jua q ^j>a aj^jl («j ljIJuajJI ^1) > i^-iiTi 

: Jjldi>l^ll 



: SJLcUlO 



dJuu^i 




H 

I KMn0 4 (O) 

CH 3 -C-OH 

I 

H 



- OH 
I 

CH 3 - C - OhI h 20 
I 

H 

s 

Ckå\$ 



ch 3 -c = o 

I 

H 

(O) 



ch 3 -cooh 



j^ajJLl H2SO4 jri 4 fftJ ^pMaSelt JjJL^« flJiicLJ tML»* 

. Ji*lt 4 ^! 4^1*11 <> u^ill 

J obLx^jj fl CMb* ^ 
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Æ 







ljL«Jj^3 |/\4U>m 1I (J^ ' d iL • CA^i «1 |4^J ^é«J : ^ 

(jL^a tåife Jrtjbpt »tjA I4I4 Aj^JLJt jJ Jli (O H2SO4 jrt 4 ir) jn 4 i^lt 

. ojAJi 4^1 4^124^1 U>llt OA oUjj^a ^ j*ju 1 ^LJ! 



^^Oo' 



« 



£uSfr*3fc«J 4 1 ^auU SJL>»ij J^a-jjJUÅ SjA dUaj Vldfl 4y)l 1 m^-ilTl 

__ 2 -J^jl^l 

: ftJlcUll 




H 

I 

CH3-C-OH 

I 

CH, 



(O) 



r OH 
I 

CH3-C-OH 
I 

CH, 



-h 2 o 



ch 3 

\ 

^ = A) 

CH3 



M 5 JL^Ij ^ JU^atG frj^atoV^e^: JJLfi| 



* J^lujl^aJI CM-al* S-la-tj Sji (£$lro : £_ 



=^UJ< £tfy*éat\ dJ^éJ (g) 1 
♦ Jji^l^aJI^>«^uCAJUal4 JU^afej V 
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£ 



.55 0^10 J jn^ j fcjJji J j - »^ » Ujj 3 >åj i fl.tfn : ^ 

♦$$ 4^X!G Jj£c^a J (,£jjG Jj£c^a (JTU 3>i3 <JL*^a : j* 
: 1*4 «* J»^a 4^1 uv*Mu«*uUrfJt oGLxIajJ £\&Lblj: £ 

* * <&J0 jl 6»Ut J!3 «0 *1 

♦ Juo^aCLj V *GV ^G Jjpc. 4 a.lt pléa pjJJt Jj^-J frt .2 



J 1.^4 « 4 Jj=» dL^Ljij^aJI jlxAPtJ y\ <n A^jt fj^G^*!! u)L«Jj^a ^jG £\JiWsb : £ 

: d jJL JfUcMhJI 

.^jjG jl^ji 

. JL^aCL» V «GV ^G Jjsc^alt Jléa JjJJt Jj^L) ^ 



: litø Lftgl* pGjJ QééJ^un iUc, C^jøJ3 |*j I44L4 Jt 4 a 5 JUM^ab: JT 

Jj^a/ <-*mwJ ^jl Jjp ^ 1 Jl 4 a JjJJt ^Jl I4J3) Jj^G J Jbdelt y\^ 3 lj ljJL^L^jj 

. ( dLJLsclt ) dLl*&t jia^ 

JU^bjJ V (i J)l oj~,.,^>,tt oj^al) tfjjGJl ;^^a o^a j-^-DI J3) jrUtLj |d 
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å 



: i t ^~\ Jj ~r ^ \ tl j'(Jj '}) ~ !'~^ ^ M^ll r \ ill f 4 ] 
CA»>Jd ^Jl£ J^lflUI £ 31 } t j^a >11 dLlLjj^aJI j<u> CtV j ~i ^ i tt 

: S)I> 5 bJI 

j^M> ^j>j 180 |/v>Jd V i f~ Jl>tj ^>> ^XtU JCu» : JI«U 

" ~ ( u^Vi > u^Vi 



h 2 so 4 

c 2 h 5 oh CH 2 = ch 2 + h 2 o 

180 °c 






C 2 H 5 



140 t/v>.ja J^ ^ Llj^i J j*» jfta&**u Xj& : 

: ( j^VI ) g^-j J^>ll 

H 2 SO4/140°c 



-OH + H 



o-c 2 h 5 



c 2 h 5 -o-c 2 h 5 + h 2 o 



: J^a 4yl^ Jl JJI 4^*!*)! gila^alt c-^L^ai | 



. U^^*M^a> 3 Ji>^a |«J ulJUftjji 1 lAt^iaa* gULj uV jp&éss» .1 

. >11 dUL? _>^J! ^ ^ .2 

.^U j StS uV SJUt^ai ^yj( ^ i^ ljL ^»> - 3 

j^Jj*UA djij 6 jJ>^a Jjlu)L^aJI Ifefe 4 a 3 > 5 A 

♦^ySJlj 4 j £yji>fl^rtt SjJUølt 3^ *6 
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-I 



C2H5OH (JjMSjyi) 4yLljVi J j ■V^-I t i : 

1 ) 

jjj'' i^fl ( ^CLcU-Mf» JLau " jj>éa um t) UUb) ^Jl 3 jruieJI laALw^I 

. ujJ^H •**-*■! <pOj JVUjVI 



C 12 H 22 O 11 + H 2 O 

iiL > 



4^UJJbo 



C 6 H 12 O 6 + C 6 H 12 O 6 



C 6 H 12 0 6 — ► 2 C 2 H 5 OH + 2 C 0 2 

uLU <> (dUtt cSjl**** 4yU JjjCljVI <> / 20 | ; 

...t t ( , ^f> (JwL« C?Ofl<VJI 3 uOj^aw*JI åI j ^JD itt 



:’^LL}i^2^t-U^yUjJUA[ 2 | 

. <j£J? I g;;j> uOULJI 3 ja-j£=JI iljll <> 

ji éJL JL j jn»v ^1 JlSbLub JlåJ {/ujrt^rtl laAL^M £aJU^ i£j&å (O 



H 2 SO 4 /IIO C 

^jJuobtlL# — — CH 2 = CH 2 + H 2 0 — — C 2 H 5 OH 



*55 






(vJaUIIc^^jI 



J (JjJbclt UmJ) J^jUUI JyL* Jm^)I UWJU jtf £aaL« 3 dl* A^Jt <^lUx« JjjCLjVI ja 

♦ oUL^aJI J^uu j (ca*j>^» <Cb«Slj) 



.55 /. 



96 4j <S >t t JjjUa V t UAjJLc i/u-J)-*? tj&jJu : JIa 



A 



J Ca^L«^>.| J LA-4T*«tO A qA a IA-Jj t tl Ljbjjjm AijUj jjA JlgJU : £ 

i/>ril4llll.*^ 
♦♦ ♦ 



' 78 



01111634555 



JI 



l^\[ ^tatj m ...\ 4*\Jkff£LuA °}^' A J ij+^J 43 J)^^>ti uibj^Mtlt ^0 43 JlVL«/t 3** J tffcU : £ 



^JLIjV! JjA^ail fr,j øUSøVt ^WU»VI 



^Alaltj a^aVI J*- 4 r-nlU w^ ilt olcULtdli i^3 (jjA Jjlj ljjj^JL} igjfr*^ yj * tj * *1 

JSø 43j JLflJ dUS J S>«k* SaU£» o* d^% (U« |%^JJbb#^.2 

♦ 

•frJjø^T I objt>JUtj ^IjjJI C^ll^ Js JjjIIjV! j> JlScI«u 3 
Juj\ J\}i JJLa 3 JdLJt jruj ^0 LjtjL^U AjØjJs» f JLSbLtéUj yO^bell £# laJLSo .4 
fr, rtflV.tt S jl >*JI ut>j a ^Lø ^ø fJLV^u <^ilj frJjA^Jt olJU>flJUI 3 

- 110,5 °C ^aiiutxuu 5v*oa6^ - 50°C 4^». 

3-4 (,£ JJI 3j^lt Jjjas^aJi ^0 3 >V j u .6 

* ^U^UIj frøeStjj 3jJ f\ — JjflCLfa# /5 — JjjU 3 /85 



^tjflJLfldtuO^J JL^JU flXn^.jfrJj^^lto^^ : fr^dl4| 



ch 2 -ch 2 

I I 
OH OH 



Ju*M frJUS oV <>^^>tt 



( O^jt 4 j 2,1) J.t 7 : JU-4 



*Ut JUflul frfluU dil# Sa jL)I 3^UJLt ^0 ot jL*Jt ob^y^ø f J lVL^j 3 
fr ^LlaitjL >ij frøLsdl ^AøVt i jL^ij fr^^Jjji Juø tt <J3>4)I JJrt ^ø »2 

♦ SJuJullt 4l>»jU umi 

«4 ♦ ♦ ♦ ♦ 

j ^ , rt V 4^0 (JV-Lj 4^ Jlt (PEG) Jj j f i 3 i (j>U^! ***-> *3 

♦ Jb*. > É . , r Jt frl»jJotj >J>«a3t r ^rt J jjj^atjjt 
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( 3,2,1) : JC-« 

CH 2 -CH-CH 2 
I I I 
OH OH OH 

♦ U)L»Jj^aJlj Jb^OfaJI C)ij. *as*l <<i s ^ jJbJJ SaL<^a ^JLgfcLtéiO «1 

~ ij ■ *tjj nljjtt n * r >-J ggfcttJJt 4^ .2 

dL^Uj\^a)t J dbjulll SJuJJt CaJUa <Ul^ 3 

. UjIa£)JL« 

oL«jVI UajI ^ J ^aLtékj A 

CH 2 - OH + HO - NOjD QH _ o - NO 2 

| H2SO4/C011C. 

CH-0H + H0.N0 2 CH - O - N0 2 + 3 r 2° 

CH 2 - OH + ho . no 2 ch 2 - o - no 2 

oéXr~é>-S$£ 






^tJbbuMj gAji <1 4 ^JbbwMj A)V : ^ 

. &-*i2« oUjSri ^ 
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Jrtét^aj ) JL^)I dJbJl£ uL^a)il 



ch 2 oh 

I 

c = o 



L^ll OijJi£ a^i ^UJLAjJI j iJ U 

c 6 H 12 o 6 

CHO 

I 



I 

(CHOH) 

I 

CHOH 



(CHOH) 4 

I 

CH OH □ 



Ji pld^j U*jV > 



o)l g 3 j ^ >jlgi tt 

«♦ » * *♦ 



* uljA Cmi Aj JljJL^ JuAjji 



• jjjj^s uljd Cmu Aj JkÉtué8j^Ju^)l ntijii^iC (jjILéa 




) 3 allt * ». j^) Jj^*JbeJI J^cUu JlLc. 

. oUJ^t JL^ ^uijJLli ^JJ ^ f JLs*L«j 4*1)1 ( ^ 

♦ ( fjø ) 3^UU>».1 UlJLgfcL^jj^aal .1 
^ «^>V» ^ ( ^ > 3aUI J^Uj «>^u <*!)! frJjjjU ^U4^l W^Uil UM .2 

.f 50 LA^Ji Jtlfc dLlLjjA^aJt 

♦ J ££>>- 4^i oljill ^ ^ *3 
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jl JhMMKajjJuA ^£^Cb* J»g<J ^uLwé^aj^JLA uU^aj«< 

£\2JL>- C»ljij 



OH 

(of 

V^i 



OH 

OH 



OH 






OH 



OH 



OriJ^i o ^ m, JJ > ^ b 3 ,2 ,1 



O ^J»Uj 2 , 1 jj-Jj»*J ( J .... > .fss> jj 






c 6 h 5 oh 



. '*‘jj jn»>j (<j-j jUw^ft) dLLtJLtJ) LjjjnrtV>t«f3 cjI> 4 J $*i! 















r 



Jum^ajji JLJfc i/wuUj^VI uL^sj^i) <1 smJ JjtixJU [ 2 j 

C1 n OH 



é) 



300° c 



+ NaOH 



NaCl + 



300 



<s> 






♦JUbcJD £a*JU^ 3iL« .1 

.f° 43 .2 

UUj <U Ca^o A £&>J *U,t u^éi^ 5^*" *3 

. f 0 65 JJLc 
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%S' it) i j£>\ipe}\ 




* <ltt?*JL>4-^ OJ^ 2^H *1 

* *>^£3 J>^« oljlfljl £* Jji-iilj J^I£Lj .2 

. C^«>. <> tfji! oV>^! 3 



5$ ( pAmHUmi : JJLc 

.$$ ljV j ~i ^ i tl JjJLJii) tA-h^xoeJI *Aiua)l : JJLc 

♦$$ KOH CUjJUJI ljV jJLJiJt J^LE3 : JJL& 

.$$ C^JLxM ^4 LjV JtCU&J V : JJLc 

O-H £Uajtjit Jjl» J«4 JUjSClV^LJllt^ £uii^ jAd^Å^U^ÉtJ) : ^ 

U^-*J <J$>JL)4dé^ U3^ J-**® 4*® oj^aJtlUSjJ i^ix^ajj 

^*<<4*— » JJ . X;*^JI (/\£>4^b4 Jb(AØ 



♦$♦ LjVj éjdlt ^Ui|<M>J uVjdB^all ‘.-“^ )<U> J*4 Ct)^ : 



oV>L^)t 




Wjtflt 


U 03 ® \^UL ¥ 9 


*♦ ♦ ♦ 4* ♦ ♦♦ ♦ 

UVd^lt.^ UV«i<l4>1V \SJtL& 


^..«ÅCtll CA A «*ltt 












oujJLaii ^4 j^unt 


ja£2V 


J^l£3 


(a^JlxX) ^4 



.$$ (JwL« uUaJkJJI ljIjJLaK CMauJjj cjVj *r^-n tt j uVjiLiJ) (j^b t^j.d**tl V : ^JJLc 

. JjlLmJ JL^J ljlfe itfl^jj Ajm ItJb^^a jV : ^ 



: £4 JjJUdJI JaU 3 C»V dlaJLb £L*»J 



2C 6 H 5 OH + 2Na -> 2C 6 H 5 ONa + H 2 
C 6 H 5 OH + NaOH -* C 6 H 5 ONa + H 2 0 
C 6 H 5 OH + HCl -» J^U2^JbciV 



□ 
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^\j\^\mJ^j^ 6 1 4 1 2 o j^>~i i SJuJt 4 a*l » » y J^lil^tl^»- 



OH 




+ 3HN0 3 



h 2 so 4 



Conc 



OH 




(‘-^d>^ a, ? , N c K 1 ** *") J^*£® JiJSd 6 1 4 c 2 



^ JibLtU i*lt *>**-ij GUijJaXt laucLLwø pJJtLtUj JjL^aJi 5 Juj ^ £ljU)I i t ^ijtt jA: £ 
(Jiflifcjj <Oljj J^émJ V J lAdjViJ jJbeJI £**AJ jA J <3l>sell jT^bJ SåI » *n 

. juløbIi j^»t 3 oi 4^1 f y sjlc 



H 

I 

H - C = O 






>*JLrf \ju 4 (jli J J 4y»cx«l>-jl 4^ Jlcti iaé</j 4^i Ju^JdUjj^JI JjJLm&M Ju*UlLj 



VVjd^^aJ) tjlj iVI Jto4.£ 4 ^ JtAJuLtO i^JJJJj 






J*L«jbU» i£y>- j-* jr^ji 4»L3>I o-«3iLc g££ otj^Jjj ^ 

• fMlSj* 



j cb> 6 ^aJJ f>jLa »4 j djlj^ll Jm»x!j (.^jJI w ■ -* N i^JLZLm^LJI £jjil Ji» 4 ' 
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JJ ^ i~j pUl J >^)1 JjJbe* (III) Ju Jbdt JUi)jJL^a JjJbt* laAL^I .1 

♦ jau! q j^-Tj fJj-UI »U <>* LjljIaA L^U?t *2 



. JjljiJI J J>56^aJI • 

• ^j>j u«*Vl uOLwjj^ * 



:^b^l 

_j ~" * * LtJ* (JJ^— ** * A (f- * (J^~* III 

. isJL-tf* Utfi» tr*-£iJ «jl CO^i fi lit J 



. (JjJLfadit plé» (^KmJu *J p$) tdlfe t. 4 ^<n 4 (J^a» ^ 11 III JLj J bdt JUijjJL^» {/siUJaU 

♦ pt^a c£>0>a»'I p$l U i^>~> ^1 j 



: ^all aljJLIc-jj : J- 

» ^jJL^LjVI J^flt^aJI ■^ j*»J lMaJI JUA > J^maH 

^jjMMll^ail JUn>^aj)i JUA ^ ^JL Jb Vt JjMfuaJI ^ 
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“oj*o£ j**JI ^U^Sfl jj-4 t^wu> Jjøi j/u>a<» yU^ajJI dl I 5 XI jJL^af it9 A <P 

H 2 SO 4 -HCI-HNO 3 Jl» 

R - COOH U»U>I (R) d*^ CJUajl Idj 

Ar-COOH fr-uUpj UU>I 6 ^ 3 (< ^j ^JL»> (A r) Ju^t ftq 3 ^ 0 CJL^jI la) 

* (j^bJJI Jl>jJ 1^*4 dJl£ jV ^wuUJVI ^ 

: J4»gfc4 Q-* Sj-fc^Jkt J ^ ^-1 J4»3fc4 

- OH J.. J C = O 



l^ 1 ^! 

uvjSUl Jjbsll LJbjtJ «^Ul (j^j^taU^ll uiljjJ d dc ^A : ji 



.: Jo JL^UUI dJLC l. 






c§r 



COOH 






(4PUjt>l) d-dj^cA^ 



H - COOH 

CH 3 COOH (^UJ)dlMui | 



d Ja (JjL+tA <Ljfl <j>jjj^aJI uttjd d J lc £0 Jl^IaII ^ dl>»j 

* JhMtt^B$d)^aJt LjLc ^ 4>Jfc4 



dLJia jrG 


(/usjUo j^U^i [ 2 1 1 


COOH 

JL 


duta 

«♦ 


dLJLtM^al 

«♦ 


(o) 


ror COOH 

^ — ^COOH 


COOH 


COOH 


1 

COOH 
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yicj^M d Jic 4^5 L*u 4 »j> olji ^ Jlc ^ JLcusJ! ^jUj c^Jt-^^ 

I 







JbcjdUb 

♦ ♦ ♦ 






♦ Cfep-iJ^’ U2J • jf 6byjL>^^ ^ 






Jj“* *"i < Jt^-fc® < < 4^JJa*« fjAA^ 

6LU)t UjLS atj» u^j>| 

.1 

♦Ca^Uj^I^U^I *2 
^ i j j fl jjtt ~ Jlj I r nl Np ^ i 3 

♦ JU^ll uV .4 

♦ JbfcÉrt^aj^ tJ U^ll i/N-»jbj uV jjfc^a *5 

• JbMtt^aj^) JLølt £odl>4 mVjj~i ^ i .6 

.olJLÅI ; 7 
.obl^vt 3 
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^■«^ItUjJL^UuS: ^Ll)l^wJZ?i[| 
(dUj) CToi^K <-iLUaJ»5 JjUsit qA : 



lau3 (jrt * ^-tl 


ul^^l 


d) JL^l \ju 3 jia^selt |C*J 


^L^JI 


dbajll^ 
»♦ ^ ♦♦ 


6CJII 


( Jw«JJi) jdA> 


HCOOH 


4ui^! 


u^Vt 


( JbSsJI) dLfaMtf&t JAA> 


CH3COOH 




uCj-4 


(S Jjpl) d^^UjJI JA*> 


C3H7COOH 


»♦ «♦ 


dLttéayfe 


Cui3 dLHUt 


C 15 H 31 COOH 



CH3COOH 



dL*~ 

«* •* w H 



:J*Å*ai 



.JyScJI Ljjl^aJ ^>>J øj^ølt (jrL9bÉ*4^ai '* 1 1 1 tj j ~ il il ^i 1 1 n t# *j ~i ^ 1 tt Jjtl ~i ti TT l> 1 ^ il 



^- A bfl '> ^lj Jut^shj {£ JJi JlaJiJLéuVI i/u^gJI djJL^b 



H-C s C-H + H 2 O 



H 2 SO 4 (40%) 



60 \ HgS0 4 



CH 3 - CHO 
♦* «* 



(O) □ 

— . CHj-COOH 
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j*\^\ 






: JJ! ^il^aJI Sibjj ^oj^ajJI ^U>5U ^bj^l ja\j9^\ Jl2 

*UI 4 ^ 6 ^ 5 ^ dSUi SvSeSI l> J i JJbai 0^3^ Jilj- 1 * 1 * 4 ^ ^ 

♦ * UI 4 ^ 6 tøi « ^ l > i ! $+£>*=> ^1 ^3 J %- 4*21 U s 
. éUI^o^UW^ j^j^IjJ!^Jlc^^4^U;^I U ^ 






=£ 

• 5 JL»>t j [/*^+s>-$)JuJb j^dfljlj uV^t^JI 



o 

// 

R-C 

\ 



.H-O 

\ 

C-R 

// 



O-H 



O 




= U^JJ^ 1 0 ±}\ 4^! £*>* <J*!^ [ 1 1 

jL^l^aVtj U^jjJL^J) 4 jI 1JI otjJUlt y J^l aH ila», > 

r^ljjj I^ttj LjijjJj^aJlj mI Ju ^ i JJ Juøltj 



2CH 3 COOH + Mg 



(CH 3 COO) 2 Mg + H 2 

oImLmw) 



CH 3 COOH + NaHC0 3 



CH 3 COONa + C0 2 + H 2 0 



; J «! ^"l D4a6^ UUtj^Sfe# 4yJI £»>* u^li^ [ 2] 

frUJj JtUmVI jJJ^ i~t oV j) ~l ^ 1 tl £4 C^JJ jnutt JyfcU^i : ol IJL&I <jJ>£^aJ ^ 



h 2 so 4 



R-CO-OH + H-OR 



R-C0-0R + H 2 0 



' 89 



01111634555 



J| 








(JZ-* J*^' Jb«lc (Jt udaéJjJ C^jAa J>«ifcJ 

:t^LpLfcå«»VI j'* A *- uU)j^ 



CuCr0 4 

CH 3 -COOH + 2H 2 .CH 3 CH 2 OH + H 2 0 

200 °c 






C0 2 jlc JlcL^CLjj oJlm 

C%^» jJI l^L^SIjJ ol jLøVI uV (J»^I aI3 : £ 

. j *1 1 ~i ttj Jj ~i ^ 1 tt £ 5I) Uuu ’ <l£al 3J1II jl jjAjJI j»« " 
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<3>i3 Jj !!)!! Uiju — ***£*>> j?U (£±n>x 







: £uiJbeJ \/\ 1 «rV* 4 ji* ^->i ji ^C j ^»?fc4 ^-JLc (-A 



COOH 
OH 
t^LJLiJL. »ja» 

4* W 

(SoJLfcUJI tfiU4) 



COOH 
COOH 

dJLJUfl fjn 4 >» 
(^jLcUil^Ui) 



COOH 









^jjJjUJI JLuM^al Jil* i/UMUll dJliM^sjll iljil ^1 JlalLo/U jjj)jlall dJLtt^alj 



. 400° uv>-jA -Ux, 



ch 3 

2 | O | + 30 2 



v 2 o 5 



400 °c 



COOH 

2[ol + 2H 2 0 



(o)-c 



| : ^u3EI3i| 

> 

. C^uUJVi ^ Sa^jU <LJLS ^ J > 

<°>- COONa +H 2 0 



OOH + NaOH 






HC1 



COOH + C 2 H 5 OH 



-<°>- 



cooc 2 h 5 +h 2 o 



Jri^V' bljjljJUu! 
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<3>i3 Jj !!)!! ^ Uju — Ck^l ****>£ 



Sf 



U3 L^>> Ca ->3 



H - COOH 



ol JuJLlj LjLJL^atli ^ ^JLgfcLtUj ja ajj-ij ^ JJI ^ 

. dLd "N; tlj j£*l * » ttj jjU. ttj n jj 



CH3COOH 



dLl^Vt 



] 



16 C ^ju^5a^^Ijja/.100^I c ^m^I > 

. ( j y l *t l dUbtll ( jy ^m U^ i 

. JjLXt ^JLSfcL>o ^JJt JiJi ja /4 > a h idl s«)l ^ 







COOH 



idbjjJwJt jn,«> [3 ] 



£tU 4P! ^ 6^3* ^ 

* |Um9b)Ij A^ > 1 |rt 1 < 1 J^émJJ ^111 



<°> 



COONa 






COOK 



tøl SaU^a ^vlgj fl Jfcll £ 0 JlcVt 4 f JLsdLtU / 0. 1 uiijjJ^J £zL* P 

. C^j JLi^l dJLA ^ 6^3 2 ^ 



H 

I 

H - C - COOH 
I 



(C^HgOy) idjJiÉtJI 4 



i 



1 % Jl£L*ltj5-7 % £>«JU! Jl^ljll^Ji»^ > 
HO - C - COOH (pH) tP^jjJLtfJI fiijJI JJLa-j 4& bjlÉaJI >* ^ > 

U 11 w ^~j w J r tiiii gfajs ti n n ttr ji^ii iiH / ^ <aj ^ 



1 

H - C - COOH 
I 

H 



OH 

I 

CH, - CH - COOH 



(C3H6O3) i i*IJ* 4-i^ 0l 



] 



J ^-KQ Cylfc bj^Jt ^Ijjj Uj>£ 4^1t uU Jpy< Jjfafl) C^gfcp u^Ui 4^ d^j-j ^ 

.CaUaJt^l^ Uu<->.M,u33UJt > 
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i^-itjrjtijM^ ni tii *j^j£JLtøoU n ^ i j ji iMUfl? I~~ij^~tt(**i1*^ i1~^ritl j i ^ 

JUJUJI J1 # otjt I>^ b1Ij 

(Cfcugtli yu^acit udjiUgj)l ^^UaujjAJu ^)) 4, a*i J-aAj Sjt^gclb JJbfaLj ^ 

. J*^U]tl fjj3 J CA^JUt cJUjj 4^?lj^t ^ J iøJjtjUtuVl tJØyA} i/uL^yij 




;dULJLJI L> fl^ 


>[ 7l 


*♦ w 





JJUJb J-y^t <> jC^AIa^j > 
. oL-DI j ^oJibdi JJbl <*JU tUbill Jb j j^-U! «> 

• jjju»^fl iacLU> ^J^faLéxi ^ 






. (jrUw^4s*ll ji 1»>- JJb Ifacijji idUwjtj £o )t (j^Udel^A) £UU«t Ljlfl**<*>«# ^Jb 



lAMjpJ UJ^->~Ji ^£-U4 0* XAJ *4 0" *' “ ‘' J 

. dLZLu^M jOt> Sd£>rjlt Jto^aJVI Ca£>3*0&4 <j*« (J^JjJuJb SjA JtØb* £t£j*t£b« 



nh 2 

l^i 



HCH 2 COOH 

,*i 



NH 2 CH 2 COOH 



(** 



i^jait 

Ull |Cbj oj Jb u> 1 <n~ 4 jJU«VI LA£>4^b« (jl jJU«i UJi £j*)t (j-# 



cx 

R - CH - COOH 
I 

nh 2 



* (5j N j-^ ■*■ —-^ ^jr * *; •* (J^"‘ ^ A 7* * jj ^ ^ ^ OJX} ^ W Xj % ^ ^ 
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otJLÅ! 



I: £i\JLti i 



o 

II 

R-C-OH + H-OR 



O 
II 

R-C-0R + H 2 0 

øU 



\JJ Ci[ jLÅ > 



Ui >^u Ul fJL^u j U>bu jjlaxJI £C jV 3 Ju Jlc ^j*oc o! I jU o>^ > 

» CA^J^w* ji 

^U^VIj oVfrPT^n £t£jb JG ol i^VI J JZ5 > 

i/%5ejljJI fcjJL C (øJLAJéi l—JUg» (*.<<>.>• ^Jl JaSbS Ij j JJLm (j-4 ^UuVt ^AJUm^ jjJm ^ 

4 M M 

♦ 




Jyé^ajji JU$1I jJjidtjlyll ^ i/> d > ut 4 ulj^l ^Jb 
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<3>i3 Jj !!)!! Uiju — Ck^l ****>£ 



*1 



j^éul^ (j <!l i4l^tt |j *>tt .J>UøVt ^j,4 <i>J ^ 




R - CO-[ 


orD 


(JM 





( olj + |wl ) Vjl «wJb JUtfl |téJ éJUj 






(Jj ^ *• ‘ ^ ■*■ ^~*‘ p* <£ 



ch 3 co 


oc 2 h 5 


JA# 


i-uijiy 


HCO 


och 3 



JywLy* - LjUj11*4 

*♦ •* «♦ 



□ 

□ 



ch 3 ch 2 ch 2 cq |och 3 






:Wlii 



CH 3 OCOC 2 H 5 



|CH,Q I |COC 2 H 5 | 
J^L»VI-QUiCL»l 

w «* «+ f V *♦♦ 
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:jjLUI r UiJI 

- 1 /oVcoo- 



HCOO. 



CH3COO. 



C 6 H 5 COO 



JloCLJ 

•* 



JtCitjjJJ 



:W1.! 



HCO OCH 3 


CH3CO oc 2 h 5 


jaJLL oUjji 


XIjVLoCuJ 

ÉSHEHS3! 


ch 3 ch 2 co oc 6 h 5 


|c 6 h 5 co |oc 7 h 5 


jaill -oljjblyj 









CH3COOH + C 2 H 5 QH ^ ^ CH3COOC2H5 + h 2 o 

J^LaDt jli dLljL^Jt Jl# f Ull ^cjjj Sal* f»JL9faLt3 ❖ 







f JjJ oVj^aJt <> l^Uc ^ J23j J%«, oljwtfl 

ioiljj U 3^~»~> 4 ^ (-OH) 
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3 jaaJj ™ 



<*+£=>£ £U> ■ 

J~ '^r-J irj r ir r^UI JJbtUlili 



R- CO- OR + H 2 0 - 

JLJ *U 



R- 



CO - OH + ROH 

Jj 



«^ibUlo, SjA 

» ^éiu < id^j)j jfifl m 



: (j i^i»> -tr><«<3 49^ t9^bi JJbti 



CH 3 CO OC2H5 + H OH 



H H 



C 6 H 5 COOC 2 H 5 + HOH 



H 4 



CH3COOH + C2H5OH 



C 6 H 5 COOH + C2H5OH 



CH3CO OC2H5 + H ONa 



C 6 H 5 CO OC2H5 + H ONa 



: <Vl <<>3 JJbfii 

CH 3 COONa + C2H5OH 

C 6 H 5 COONa + C 2 H 5 OH 



: LSj-Åb JJLsbJt 1 2 1 

: JJbfcDI) Jj ~i ^ 1 ttj jU Qj^aZJ £4 Ljl JLtfSti J.C IflTt 



CH3CO |OC 2 H 5 + h| nh 2 

w «* «♦ «♦ 



C 6 H 5 CO OC 2 H 5 + H NH 2 






CH3CONH2 + c 2 h 5 oh 



c 6 h 5 conh 2 + C2H5OH 
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<3>i3 Jj !!)!! C4ju — Ck^l ****>£ 





:Clt jU^bU jw*éll GUljA^Vt | 



~ 4 ~ r 



)i wtr ^i i^ 





iujn 


c»pi 




JbEjUl 


utLwi 




JJUJI ljIjjIji5>j 




JsSslt^jiGj- 


j-bt&l 


JJL&loUM^ 

w «# «♦ V««« 


jHl» «Ai Jl £ tmJ ) 
«♦ >> ^ 





UOJ^3l*JI £4 Jj^JbslI J^U.; <j«4 £v5fcjb ol JLui SjLa 

J^8(jV Jlj jiix Jbtll jj j/\j AfljlVt 

^ Jui ^11 ^ Lt^j Jjj^wJbtll Jj»4 Jl>>Ij tø}.*. 

. i/\jiJCi&4 jl JL*«lj 



. Ck*-JL4 ^ jl £uuJL« 5 jt C^Jbjk Si$) C^jy^l CkLJLJI I: £ 



CH 2 - OH 
I 



HO - CO - ^ 



CH - OH + HO - CO - R 2 
I 

CH 2 -OH+ HO - CO - R^ 




CH2-OCO-R! 

I 

+ CH-OCO-R 2 +3H 2 0 
I 

ch 2 -o-co-r 3 



NaOH , KOH JJUtøjStøjJtø>iAéaj j****£Jb (Cu}JI jl <>& JlU ) urtjuwbO ^ySUt JJbfaJI 






. Jt^Uallj jrt V » t f U ^ nt l J 
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Jl 




( JU ol >»JjA olJL&l 



hooc-^)-co |oh + h| o-ch 2 -ch 2 -oh ■* hooc-^o)- COO-CH 2 -CH 2 -OH +H 2 oD 

dLJll*a 



* jJI Jbw*^aj) Ju$)l ^Lj J^sckSj^VIj ^A4bc}l ^jjL*<J 

(iLJUa jo ^ j^LIjVI SJLJ >**1# 



: 4Jy# ^1 dUJj J USL. in ^ l Jtefll»' *♦* 

. Aul >111 JlJL^/V > 

W|»m ^ ♦ ♦ «♦* 

. <r>tt <i ,«,1.2,11 uUUtf 41 a ^« «n~i ^ 

iy* i&aft (JjAs^aJI £)b LfcSLfc i iJul^si^Ji tA.JL»^j*<alÉ*u 



♦ jLJ 4yJ I (J-Jjlg 
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<3>i3 Jj !!)!! Uiju — Ck^l ****>£ 







y dLJLJLJi ^jéa^>~ qa gjjj JU«I: 

. dLJLJLJi jn»V Jyyol 







L^a SjIj^JI £ v>»jå JJfcLt^J | : «GUjJdLJ 

. ^*JL2jl GUjVI Lij Jl^ j> Jdt ^Jbo 







o 



-CO-OH 



Q |H + HOl CO-CH 



: AJLfe Jj £JaLu« 




4JI o\ VI d-JL.JL.JI J^>. J* CJUJt SM1I > 

JJUSj L^u ,caUI |^ JLC 4U*2 (CH 3 CO-) 



ij &9 LL^mVI jni»j dLJLJLJi jrt 4 > ^ iyJ [>»>ylt ^ JJb fa hi r 
t * h *j ^Ll^VI I jJ dJlall [/\^j £ ) JJj 9 JLjJI^I JLøJ lx>^ t u^m> > 

. Jll^Soll* UJJ-I jl U*Jb 

f>jJtj^VI JLytu^aJjJLfcA JL* ^OjJGb 93L*J uvIaJLifc* Jj^aJ J.J J.* fcjjjl d)Ljb ^ 

. Ca^LJI y\J? 3^1^11 J dLuJ 
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.dL^^l^^idJULJI^ 



■J : |jh< • »» lauj USU jj jUuVl J1 m 




o 



- COOH 

- OCOCH3 + HOH 



H + 



o 



COOH 



OH 



+ CH3COOH 








O 



-COOH 
- OCOCH3 



+ 2HONa 



-cgD: 



- COONa 

OH + CH 3 OONa 



uVythJl "'3 1 (ttl * iT ^)J l^J 




o 



- COOH + 2HNH, 
- OCOCH, 



c§3-' 



- COONH4 

OH + CH 3 CONH 2 






tL^tLwot 
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j (j JL*^LJtt ydUL mi J æUj 






: <GWjl®cLd 



1 



. J^lflU j»Vi j obl^UVl g^bd (jj*#a > $a q\a JL^a J fj^UjjJ! g^bd ^JlodLtU 




- CO-OCH 3 
-OH 






4-JL c Jj-*ardl ^JaIx* 




-COOH +HOCH 



-OH 




+ r n ^-co-ocH 3 +h 2 o 

U l-OH 



102 



01111634555 



: ^5>XICu)cj^12j 



JjSUJLt j ilUL**U>JI j diA^ * 4 jIax; J j» 4 ^ ^ ^ Sa^j ^ USU ^j>U Cu^ cU^ 

H + 



0 - CQ- ØCH 3 + H] OH 
-OH 



o 



-CO-OH + CH 3 OH 
-OH 



L ij JLcCø ia«/j 4 ^ USU ^ 3 jII Cu») J>Uo 



0 - CO-OCH 3 + HONa ► 

-OH 



o 



-COONa + CH,OH 
-OH 



. (Jjiilj JJbtJ CuJ JJU5 




- CO-ØCH 3 + hnh 2 



-OH 
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